T ransient and persistent amnesia may be the sole or main manifestation of stroke. 1 Other diseases may cause acute amnesia, including transient global amnesia (TGA), epileptic seizures (transient epileptic amnesia), migraine with aura (migrainous amnesia), limbic encephalitis, and dissociative amnesia. 2, 3 Based on clinical criteria alone, it may be difficult or impossible to differentiate causes of acute amnesia, and additional examinations are often required. Also, risk of subsequent diseases varies significantly between different etiologies: transient epileptic amnesia may have higher risk of developing epilepsy and ischemic amnesia of subsequent stroke.
We aimed to describe the clinical characteristics of consecutive patients with diffusion-weighted imaging (DWI)-confirmed ischemic amnesia (stroke or DWI-positive transient ischemic attack [TIA] ) presenting at the stroke center of a single institution over a prolonged time period.
Methods
The retrospective analysis period extended from January 2002 to June 2015 (13.5 years). One the authors (PM) maintained a prospective list of all acute ischemic stroke and TIA patients presenting with acute amnesia. These patients were registered in the hospital stroke center databases, that is, either the Acute Stroke Registry and Analysis of Lausanne (ASTRAL) 4 or the parallel ASTRAL-E registry of patients admitted with a TIA or with a stroke arriving >24 hours after onset.
Patients were included in the current analysis if their predominant presenting sign was acute onset amnesia manifesting as anterograde and retrograde amnesia, with the other higher cortical functions being intact on clinical bedside testing, and if an acute ischemic lesion was identified on DWI-magnetic resonance imaging (MRI). The amnesia had to be witnessed by bystanders or confirmed on bedside tests of mental status by physicians.
The diagnosis of ischemic amnesia had to be confirmed by DWI-MRI. The recommended imaging work-up of patients with acute amnesia in our institution consists of a 1.5 or 3 Tesla MRI with DWI if the history, symptoms, or signs are atypical for TGA (red flags); therefore, the decision to perform an MRI was up to the treating neurologist. Patients not undergoing a DWI and patients without a TGA-compatible DWI lesion were diagnosed as TGA if the classical criteria were fulfilled. 5 Patients with transient amnesia with clinical diagnostic criteria of TGA and uni-or bilateral isolated punctiform DWI lesion in the hippocampus were considered TGA. 3, 6 Background and Purpose-We aimed to describe the frequency and characteristics of acute ischemic stroke and transient ischemic attacks presenting predominantly with amnesia (ischemic amnesia) and to identify clinical clues for differentiating them from transient global amnesia (TGA). Methods-We retrospectively analyzed and described all patients presenting with diffusion-weighted imaging magnetic resonance imaging-confirmed acute ischemic stroke/transient ischemic attacks with antero-and retrograde amnesia as the main symptom over a 13.5-year period. We also compared their clinical features and stroke mechanisms with 3804 acute ischemic stroke from our ischemic stroke registry. Results-Thirteen ischemic amnesia patients were identified, representing 0.2% of all patients with acute ischemic stroke/ transient ischemic attack. In 69% of ischemic amnesia cases, amnesia was transient with a median duration of 5 hours. Ischemia was not considered in 39% of cases. Fifty-four percent of cases were clinically difficult to distinguish from TGA, including 15% who were indistinguishable from TGA. 1.2% of all presumed TGA patients at our center were later found to have ischemic amnesia. Amnesic strokes were more often cardioembolic, multiterritorial, and typically involved the posterior circulation and limbic system. Clinical clues were minor focal neurological signs, higher age, more risk factors, and stroke favoring circumstances. Although all patients were independent at 3 months, 31% had persistent memory problems. We calculated the frequency of ischemic amnesia in all patients ressembling TGAs presenting acutely to our institution (emergency room), using the electronic hospital archives for identification of TGAs according to the International Classification of Diseases Tenth Revision classification over the entire observation period. Given that our electronic hospital data system only allows anonymous extraction of retrospective patient data, we were unable to determine how many of the TGA patients had a subacute DWI.
Conclusions-Amnesia
We also compared clinical features and stroke mechanisms of our patients with all consecutive acute ischemic stroke from ASTRAL from 2003 to 2013.
The ethics commission for research on humans of the Canton of Vaud approved the scientific use of ASTRAL and ASTRAL-E.
Results
Over the 13.5-year observation period, we identified 20 acute ischemic stroke patients presenting predominantly with amnesic symptoms; of these, 7 patients were excluded because of presence of other focal symptoms, loss of consciousness, or unwitnessed transient amnesia.
In 5 of the 13 identified patients, ischemia was not considered initially. Two patients were considered certain TGAs before imaging because they fulfilled all clinical TGA criteria. 5 Compared with the 164 patients with a discharge diagnosis of TGA, the underdiagnosis rate of ischemic amnesia was 1.2% (2/166). In another 3.0% (5/169) of patients, the stroke would not have been diagnosed without DWI imaging. The true rate of underdiagnosis of ischemic amnesia in our TGA patients is unknown because an estimated <25% of clinical TGA underwent DWI imaging.
Clinically, all patients had sudden onset of amnesic symptoms, and repetitive questioning was present in 2. Pure amnesic symptoms or signs were present in 7 patients and 4 had added minor cognitive signs (executive deficits and mild anomia). Four patients had other minor neurological signs on detailed neurological examination. Amnesia was transient in 69% of patients (9/13), with a median duration of 5 hours (range of 2 minutes to 11 days). It lasted <24 hours in 54% (7) of patients (TIA). Triggering psychological or physical factors were absent, but 4 patients had circumstances favoring stroke, such as coronarography.
On acute or subacute MRI, at least 1 ischemic DWI lesion was found to be localized in the Papez' circuit in 9 patients and in neighboring structures in 2 others (see the Figure) . Two patients without visible lesions in memory structures (Nos. 7 and 11) had multiple small posterior and anterior circulation lesions. Only 1 patient (No. 13) had an isolated, small hippocampal lesion on DWI 20 hours after onset. This lesion was brighter and more linear than the usual punctuate TGA lesions (Figure, image 13a ) and showed Gadolinium uptake on repeat MRI at 8 days (Figure, image 13b) , leading to the diagnosis of ischemic amnesia.
The posterior circulation was affected in 12 patients (92%). Four of them had simultaneous anterior circulation lesions, compatible with the high rate of cardioembolic strokes (7/13). The ischemic amnesia strokes were more often cardioembolic (53.8% versus 28.9%), multiterritorial (30.7% versus 6.9%), and involving the posterior circulation (92.3% versus 27.8%) when compared with the nonamnesic acute ischemic stroke; their initial stroke diagnosis was also more often uncertain (76.9% versus 2.4%).
During the 12 months of follow-up, all ischemic amnesia patients were functionally independent. Because of the transient nature of symptoms in most, only 7 patients had formal neuropsychological assessment in the subacute phase. In 4 patients, some amnesia persisted on long-term follow-up, documented by repeat neuropsychological testing in 3 patients and 5-word bedside testing in 1 patient.
Discussion
During a 13.5-year observation period in a single stroke center, ischemic amnesia was rare, and the correct diagnosis was initially missed in approximately half of the patients. The most frequent erroneous diagnosis was TGA from which it was clinically indistinguishable in 2 patients. Only 1.2% of clinical TGAs were later shown to be ischemic, although this proportion may be an underestimation in our series given the absence of routine DWI in our TGA patients.
In TGA, a subacute punctuate DWI lesion is often seen in the hippocampus, 3, 7 compatible with a transient perturbation of the hippocampal circuits. 8 On the other hand, there are reports of isolated ischemic amnesia affecting the hippocampus. 1, 9, 10 In our series, the ischemic hippocampal lesions we observed were larger (see the Figure) and often associated with other ischemic lesions. 6, 11 Among the 3 patients with thalamic strokes, only 1 had an isolated anterior lesion, well known for its participation in the amnesic pathways. The other 2 had additional damage in the limbic system. Recently, a study of thalamic strokes had also implicated a mediodorsal nuclei-associated damage to the mamillothalamic tract. 12 Ischemic amnesias mostly affected the posterior circulation 6, 9, 13 or multiple territories and were of cardioembolic origin. Involvement of limbic or associated structures was present in 84.6% of our patients on DWI 13 ; it is likely that comparable lesions were not seen in the other 2 patients because of limited imaging resolution or a too short-lived ischemia.
Most amnesias in our patients were transient. When we compare our patients to a published series of TGA patients, 14, 15 ischemic amnesia seems to occur at higher age in patients with more cardiovascular risk factors and in patients with a known embolic stroke source. A low threshold for performing DWI MRI seems, therefore, reasonable in acutely amnesic patients, in particular if red flags are present clinically, such as unusual duration of amnesia, minor cognitive or neurological signs, or high vascular risk factor load.
Given the rapid hospital arrival of most of our patients and the potential long-term consequences of amnesia, thrombolysis within the usual time windows should be considered for patients with proven ischemic amnesia.
Strengths of our study are the consecutive and systematic collection of relevant patients over a long time period and a well characterized comparison group. 4 Limitations are the absence of systematic high-resolution DWI studies in the subacute phase of most of our TGA patients. Also, formal neuropsychological testing was not performed in many of our patients because of the transient nature of their amnesia.
In conclusion, amnesia as the main and presenting symptom of stroke and TIA is infrequent and mostly transient. As it may be mistaken for TGA, physicians should not refrain
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from performing DWI imaging in acutely amnesic patients, in particular in the presence of red flags. 
